Blood flow velocity response of the ophthalmic artery and anterior optic nerve head capillaries to carbogen gas in the rhesus monkey model of optic nerve head ischemia.
To determine the effect on blood flow velocity of the ophthalmic artery and anterior superficial optic nerve head (ONH) capillaries by changing inhaled gas from 100% oxygen to carbogen (95% oxygen, 5% CO(2)) in rhesus monkeys receiving chronic unilateral orbital endothelin-1 administration. The right eye of six young male rhesus monkeys (Macaca mulatta) received endothelin-1 (ET-1) by osmotic minipumps to the perineural optic nerve (0.3 microg/day) for 8 months. Three additional monkeys (control group) received the ET-1 vehicle (Sham) solution to the right optic nerve for the same period of time. The left eye served as a nontreated control in both groups. The blood flow velocities of the anterior ONH capillaries and ophthalmic artery were assessed in both eyes using confocal laser scanning flowmetry (CSLF) and color Doppler imaging (CDI), respectively. A slight increase in the CDI blood flow velocities and a small decrease in the resistive index of the ophthalmic artery, and increased flow of the ONH capillaries in rhesus monkeys were detected when inhaled gas was changed from 100% oxygen to carbogen. The difference in CSLF blood flow in the nasal ONH between the endothelin-1 (ET-1) treated right eye and the normal left eye of the same individual monkeys was significantly greater than the difference in blood flow between the Sham-treated right eye and the normal left eye in control animals under the conditions of carbogen and oxygen inhalation. Carbogen inhalation slightly influences the microcirculation of the globe and ONH in rhesus monkeys. These data suggest that low dose ET-1 administration has a subtle vasorelaxing effect in the ONH microcirculation in this animal model of ONH ischemia.